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Electricity Use in California
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While US electricity has steadily grown, California
has become a model of energy efficiency.
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Per Capita Electricity Sales (not including self-generation)
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Annual Energy Savings from Efficiency Programs and Standards
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United States Refrigerator Use v. Time
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(R/ZE==-B) EH  Electricity Use (kWh/year)
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Annual Electricity Use and Volume of a New Refrigerator
Sold in China and the US
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B/ZE =S TWH/Year

Comparison of 3 Gorges to Refrigerator and AC Efficiency Improvements
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Note: Savings calculated 10 years after standard takes effect.
Calculations provided by David Fridley, LBNL
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The CEC is now regulating TVs
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Sales of conventional (CRT) televisions are rapidly
declining in favor of flat screen technology (LCD) .
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TV load is now 10% of total residential electricity load
and Is growing ~ 3-4% per year.
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Standards will cap or reverse growth!
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Power Consumption by TV vs Total Residential
In CA, 36 Million people
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by Average Size Per Year in Billon
TV kWh/year
FE— G BAEFE | InMNEERERE (HLT R
HE (W) F)
CRT (Cathode Ray Tube) 101 4
CRARE HAD
LCD (Liquid Crystal Display) 144 3
CUTLLERD)
Other  HAih 2
Total TV HLALH] HL S = 9
Compare Total Residential 90
Electric Use

S H =AY



Max "On" Mode Power (W)
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Proposed Standards and “Energy Star”
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Annual Energy Savings from Efficiency Programs and Standards
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Types of Energy Efficiency
Programs
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Rebate — Upstream (to manufacturers),
Midstream, (e.qg, to installers of roofs or
windows), or Retail

Audit — Inspection of a home or business to
identify energy efficiency opportunities

Direct Install — Installation of energy efficiency
measures at no cost to the customer

Appliance Turn-In — Takes inefficient appliances
out of circulation with free or rebated recycling
services

Education — Training for the general public as
well as trade allies such as builders or building
operators

Performance Contracting — Typically
nonresidential programs; provides rebate for
equipment and building retrofit per unit of energy
saved rather than per measure purchased or
installed

Energy Management Services — Typically
Nonresidential programs. A combination of audit
services, rebates and/or direct install, as well as
load manaaement and self-aeneration
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Temperature Rise of Various Materials In
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White Roofs
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In California and a growing number of US states,
white roofs are required for new buildings, and re-
roofing to reduce air conditioning load and
“smog”(0,).
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But a new concept is that white roofs also cool the
world directly.
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Akbari et al. Main FiInding £ /&

100 m? of a white roof, replacing a dark roof, offset the emission of 10 tons of CO,
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Akbari, H., S. Menon, and A.
Rosenfeld. 2008. “Global cooling:
Increasing solar reflectance of urban
areas to offset

C0O2,” 2008, Climatic Change.

http://www.energy.ca.gov/2008publications/CE
C-999-2008-020/CEC-999-2008-020.PDF,

or just Google “Akbari, Menon, Rosenfeld”
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Effect of Solar Reflective Roofs and
Pavements in Cooling the Globe
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(Source: Akbari, Menon, Rosenfeld. Climatic Change, 2008)
CRJi:  Akbari, Menon, Rosenfeld. Climatic Change, 2008)

A Solar CO, Offset CO, Offset
Reflectivity by 100 m? Globally
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White Roof EREN 0.40 10 tons %%

Average Roof * RIE* 0.25 6.3 tons 24 Gt

Cool Pavement ¥4l %11 0.15 4 tons 20 Gt

Total Potential  E &g fE 44 Gt

Value of 44 Gt CO, at $25/t ~ $1 Trillion

T AFi253 TG IICO,L B, 44GtHICO,, LRl A L1030t

*White Roof will be “diluted” by cool colored roofs of lower reflectivity, and roofs that can not be
changed, because they are long-lived tile, or perhaps they are already white.
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< Compare 10 tons with a family car, which emits ~4 tons/year.
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Additional Backup Slides,
not for Forum
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Advanced Metering Infrastructure #
(AMI)/Smart Meters
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= Goal: Install “smart meters” and communicating
thermostats throughout California
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= Glves customers access to information and greater
control over their energy use and bills.

JUVFR T HRI Re IR AT BAE B fE B, I KT
FRAEI

18



Critical Peak Pricing (CPP) with additional curtailment
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Potential Annual Customer Savings:¥&7E 4R P 354
10 afternoons x 4 hours x 1kw = 40 kWh at 70 cents/kWh = ~$30/year
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CPP rates — Load Impacts {84t/ — ArEn

Residential Response on a typical hot day
Control vs. Flat rate vs. CPP-V Rate
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Most customers (~ 80%) Saved Money and Most (~60%) thought all customers should be

offered this type of rate. K- FH P (4180%) T, HPHHIREHS (4960%)
KR E,

Source: Response of Residential Customers to Critical Peak Pricing and Time-of-Use Rates during the Summer
of 2003, September 13, 2004, CEC Report.
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Possible Strategies to Reduce Electricity Sector Carbon Emissions
in California, ignoring ramp up times and other implementation issues
-- The ELECTRICITY Perspective
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Triple EE Programs
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Possible Strategies to Reduce Electricity Sector
Carbon Emissions in California, ignoring ramp up times

and other implementation issues
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-- The CARBON Perspective

Triple EE Programs
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